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Exercise 1

1. Find all the values of the following

@) 11/°

\ 1/4
(b) <1_“§1>

141

2. Solve the equation (1 + z)® = z°.
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Exercise 2
Describe the projections on the Riemann sphere of the following sets in the
complex plane

(a) The upper-half-plane {z : Imz > 0}.
(b) The line x+y+1 = 0.
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Exercise 3 ,
Show that the mapping w = — corresponds to a 7t- rotation of the Riemann

sphere about the x,-axis.
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Exercise 4
Let

Show that

(a) Show that ] maps |z| = a onto the real interval [—2a,2a].
(b) Show that ] maps |z| = b with (b > a) onto an ellipse.

Page 5



Exercise 5

1. Show that if f and f are analytic in a domain D. Show that f is constant

2. Show that if w = f(z) = u + iv is analytic and maps D into a line v = au,
then f must be a constant.
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Exercise 6
Show that u(x,y) = x> — 3xy? +y is harmonic and find v a harmonic conjugate
of u.
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Exercise 7
If u and v are expressed in terms of polar coordinates (r,0), show that the
Cauchy-Riemann equations can be written in the form

Ju 1dv dv 10u

o  ro0’ o  rof
f(z) = f(20)

Z— Z(
6 = 0y and along the circle |z| = rp.]

[Hint: Consider the quotient as z — zg = roe'® along the ray
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